Psychometric Testing of Behavior Assessment for Children  by Chuang, Hsiao-Ling et al.
able at ScienceDirect
Asian Nursing Research 10 (2016) 39e44Contents lists availAsian Nursing Research
journal homepage: www.asian-nursingresearch.comResearch ArticlePsychometric Testing of Behavior Assessment for Children
Hsiao-Ling Chuang, RN, MS, 1, 2, 3 Ching-Pyng Kuo, RN, PhD, 2, 3 Chia-Ying Li, RN, BSc, 3, 4
Wen-Chun Liao, RN, PhD 2, 3, *
1 Institute of Medicine, Chung Shan Medical University, Taichung, Taiwan
2 School of Nursing, Chung Shan Medical University, Taichung, Taiwan
3 Department of Nursing, Chung Shan Medical University Hospital, Taichung, Taiwan
4 Chung Shan Medical University, Taichung, Taiwana r t i c l e i n f o
Article history:
Received 10 December 2014
Received in revised form
21 August 2015
Accepted 27 October 2015
Key words:
behavioral problem
child behavior
psychometrics* Correspondence to: Wen-Chun Liao, RN, PhD, Sc
Medical University, No. 110, Sec 1, Jiangao N. Rd., Taic
E-mail address: wcl@csmu.edu.tw
http://dx.doi.org/10.1016/j.anr.2015.10.010
p1976-1317 e2093-7482/Copyright © 2016, Korean So
creativecommons.org/licenses/by-nc-nd/4.0/).s u m m a r y
Purpose: The purpose of this study was to test the reliability and validity of the Behavior Assessment for
Children (BAC) in a community of school-aged children in Taiwan.
Method: A school-based sample comprising third grade and fourth grade students was recruited from
Taichung City in Taiwan. The parents (n ¼ 248) and teachers (n ¼ 15) of these students completed
structured questionnaires, including the Child Behavior Checklist (CBCL) and the proposed BAC. Content
validity, concurrent validity, construct validity, internal consistency, and inter-rater reliability of the BAC
were assessed.
Results: The BAC comprised three subscales (attention, emotion, and self-control) that included 17 items.
The content validity index (CVI) score was 0.98. The result of the conﬁrmatory factor analysis (goodness
of ﬁt ¼ .90, root mean square of residual ¼ .03, root mean square error of approximation ¼ .06, and
comparative ﬁt index ¼ .94) supported the construct validity of the three BAC subscales. The concurrent
validity of the BAC subscales signiﬁcantly correlated with the compatible CBCL subscales (r ¼ .59e.78,
p < .001). Cronbach a of the subscales of the BAC ranged from .78 to .92. The intraclass correlation co-
efﬁcient between the parents and teachers ranged from .31 to .44, and the joint probability of agreement
ranged from 31.4% to 92.2%.
Conclusions: The BAC is a valid and reliable instrument for evaluating behavioral problems in school-
aged children.
Copyright © 2016, Korean Society of Nursing Science. Published by Elsevier. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Because of changes in social structures and economic develop-
ment, many children are wallowing in this age of technology [1]
and requiring extended classes after school [2], which can evoke
serious behavioral problems in children. The incidence of behav-
ioral problems in school-aged children is approximately 8.0%e
24.0% in China [3,4], the United State [5], and Germany [6], as well
as in Taiwan [7]. This high incidence rate indicates the importance
of behavioral problems in children. Additionally, Taiwan's low birth
rate, competition among peers, and education reform policies have
forced many school-aged children to do extended classes after
school [2]. Participation in after-school programs predicted poorerhool of Nursing, Chung Shan
hung, 402, Taiwan.
ciety of Nursing Science. Publishedbehavioral adjustment [8]. Therefore, school-aged children are in
heavy academic pressures and are at high risk of behavioral prob-
lems in Taiwan. An efﬁcient tool to screen for behavioral problems
in Taiwanese children is needed.
Children's behavioral performance is closely related to the
development of self-regulation. Children with poor self-regulation
may be more likely to perform negative or undesired behaviors
[9e11]. The concept of self-regulation comprises cognitive, affec-
tive, and behavioral aspects [9,10]. The cognitive component of self-
regulation focuses on judgment of “doing the right things” that
includes interpretation of creating “meaning” in behavior and then
guiding behavior toward the goal [10]. The affective component of
self-regulation describes an individual's expression of emotions in
socially adaptive ways [10]. Emotional problems fostered by early
childhood experiences can lead to behavioral problems in children
[12]. The behavioral component of self-regulation focuses on the
self-control of impulse behavior. Age-appropriate self-controlby Elsevier. This is an open access article under the CC BY-NC-ND license (http://
H.-L. Chuang et al. / Asian Nursing Research 10 (2016) 39e4440behavior in children can lead to better environmental adaption
[10]. Generally, self-control behavior is used to overcome a wide
range of self-generated impediments to desired performance. The
development of cognitive and affective components may mutually
inﬂuence the course of self-control behavior [13]. Therefore, a child
behavioral assessment tool should include these three components
(cognitive, affective, and behavioral aspects).
A tool should be short, broad-banded, and easy to score with
good psychometric properties [14]. Good psychometric properties
are essential for any measure; broad-band tools cover a wide range
of problems and suit most population; short and simple scoring can
minimize computational errors [14], and be easy to use for both
parents and health providers. Otherwise, the social environment
provides rules that shape the child's behavioral expressions. Cul-
tural norms may inﬂuence individual values and expectations [10].
Numerous child behavioral problems are based on the social
environment and cultural norms. Therefore, cultural sensitivity is
also important for screening children's behavioral performance
[15].
Glascoe [14] and Weitzman et al [16] reviewed widely used
measures for assessing children's behavioral problems. Many of
these measures have good psychometric properties, breadth of
coverage, and clear scoring procedures. However, some tools are
fairly long such as Child Behavior Checklist (138 items) and
Behavior Assessment System for Children (126 items). Participators
spend approximately 20 minutes completing all items, and
completed items need another 10 minutes to be scored on com-
puter [16]. Thus, it may increase computational errors [14], and be
too time consuming in practice and in research [16]. In fact, time
constraints and lack of disclosure by parents remain important
barriers to children behavioral screening [16]. Thus, a short form
that is easy to use by parent and health providers may be most
needed. Therefore, we developed the Behavior Assessment for
Children (BAC), which is short, broad-band, and easy to score.
Furthermore, the context of items was made according to Taiwa-
nese culture, thus making it culturally sensitive. The current study
was designed to examine the psychometric properties of the BAC in
a community of school-aged children in Taiwan.Methods
Developing initial items
Based on the concept of self-regulation of child behaviors, we
developed the BAC. It comprises cognitive, affective, and behav-
ioral aspects, and includes 17 items based on the relevant litera-
ture [9,17e20]. In this study, the cognitive component was deﬁned
as “regulating the stream of thought to force oneself to concen-
trate” [9,11] and was named attention. The affective component
was deﬁned as “mood vulnerability such as frustration or
depression” [9] and was named emotion. The behavioral compo-
nent was deﬁned as “avoidance of impulsive actions or restraint of
undesirable impulses” [11] and was named self-control. Therefore,
the original instrument comprised three subscales: attention (6
items), emotion (4 items), and self-control (7 items). In order to be
suitable for most Taiwanese, the context of items was related to
the most common behavioral problems in children such as
attention problems, aggressive behavior, and anxiety/depression
[3,21,22]. A few amendments were also made according to
Taiwanese culture. Additionally, a 3-point Likert scale was used, in
which a 0 signiﬁed “no match” to the given situation, a 1 signiﬁed a
“moderate match,” and a 2 signiﬁed a “relatively strong to strong
match.” This scale was reported by parents. A higher score denotes
poorer performance.Content validity
The original items were sent to an expert panel to examine its
content validity index (CVI) [23]. Panel experts (including 1
elementary school teacher, 1 clinic physician who was an expert in
child behavior problems, 1 clinical consultant for children, and 2
experienced researchers who were experts in child care) were
asked to rate each item of the BAC based on relevance, clarity, and
simplicity as 1 (not relevant), 2 (somewhat relevant), 3 (relevant), or
4 (very relevant). Only items that scored a 3 or 4 were considered
relevant and therefore used to calculate the actual CVI. The results
from the panel experts yielded a .98 scale-level CVI, and item-level
CVIs ranged from .93 to 1.0. These values meet the criteria of scale-
level CVI  .90 [24] and item-level CVI at 1.00 with 3e5 experts
[23]. No items were deleted from the instrument, and minor re-
visions regarding the clarity or wording of the items were sug-
gested. Those revisions were incorporated into the instrument, and
the revised items were used in the subsequent reliability and val-
idity test.Establishing psychometric properties
After developing initial BAC items and content validity test, the
authors conducted a cross-sectional survey for item analysis and
establishing psychometric properties. First, item analysis of the
corrected item-total correlation was performed for item selection.
Psychometric properties of the ﬁnal scale, including construct
validity, concurrent validity, internal consistency, and the intraclass
correlation coefﬁcient (ICC) were then tested. Based on the concept
of self-regulation of child behaviors, conﬁrmatory factor analysis
(CFA) assessed BAC construct validity. The Child Behavior Checklist
(CBCL) was used to verify concurrent validity of the BAC. Finally, the
teachers of the children were asked to complete the BAC. The in-
formation from teachers was used for calculating the ICC of parents
and teachers.Design, sample and data collection
We used a cross-sectional study design with stratiﬁed random
sampling in this study. Two administrative areas in Taichung City
were selected from a list of eight areas (Xitun, Beitun, Nantun, West
District, North District, Central District, East District, and South
District) using random sampling. One elementary school was then
chosen from each of the two administrative areas from a list of 11
areas. After receiving written permission from the school admin-
istrators and teachers, a formal letter of consent was sent to the
parents of the children for their approval of their participation in
this study. After receiving the written consent, the participants
(parent and teachers of the students) completed the questionnaire.
The following inclusion criteria for the parents were established:
(a) they must be able to read Chinese; and (b) they must be the
primary caregiver of the student. Figure 1 shows the ﬂow chart of
the recruiting process.
All the third grade and fourth grade classes from the partici-
pating elementary schools were recruited, and all their parents and
teachers were asked to complete the questionnaire. A total of 396
primary caregivers of third grade and fourth grade students
participated in this study, and 257 (64.6%) primary caregivers
completed this study. Nine of the primary caregivers were excluded
because they were not parents (they were grandparents, aunts, or
nursemaids; Figure 1). Finally, 248 parents completed the BAC and
the CBCL. The parents took approximately 21 minutes to complete
all items. Additionally, a total of 15 teachers completed the BAC,
with a 100.0% response rate. The information from teachers was
Table 1 Characteristics of Children and Their Parents.
Participants Variables M ± SD (range) n (%)
Children (n ¼ 362) Age (yr) 9.85 ± 0.85 (8e12)
Sex
Boy 121 (48.8%)
Girl 127 (51.2%)
Grade
Third 79 (31.9%)
Fourth 169 (68.1%)
Mother (n ¼ 201) Age 38.77 ± 4.17 (26e51)
Education
Elementary school 0
Junior high school 11 (5.6%)
Senior high school 92 (46.5%)
College 85 (42.9%)
Graduate school 10 (5.1%)
Marriage
Married 177 (88.1%)
Unmarried 2 (1.0%)
Divorced 15 (7.5%)
Other 7 (3.5%)
Father (n ¼ 47) Age 42.27 ± 4.55 (28e58)
Education
Elementary school 1 (2.1%)
Junior high school 6 (12.8)
Senior high school 15 (31.9%)
College 22 (46.8%)
Graduate school 3 (6.4%)
Marriage
Married 40 (85.1%)
Unmarried 5 (10.6%)
Divorced 2 (4.3%)
Other 0
Eight administrative areas 
Two administrative areas selected
2 of 11 elementary schools selected from two administrative areas 
396 grade 3 and 4 students
257 completed the study 
47 Fathers 201 Mothers 
139 refused to participate in the study
9 primary caregivers excluded as they 
were not the parents of the students 
248 successful questionnaires 
Figure 1. Flow chart of the participants at each stage of the study.
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The teachers spent 1 minute to complete all items for each child.
Instrument
The CBCL was developed by Achenbach [25] and used to assess
the emotional and behavioral problems of children. It comprises
138 items categorized into eight behavioral dimensions including
withdrawal, anxiety or depression, somatic complaints, social
problems, thought problems, attention problems, delinquent be-
haviors, and aggressive behaviors. To assess behavioral problems, a
3-point Likert scale was used, in which a 0 signiﬁed “no match” to
the given situation, 1 signiﬁed a “moderate match,” and 2 signiﬁed a
“relatively strong to strong match.” A higher score indicates poorer
performance. The validity and reliability of this scale was veriﬁed
and a normative model was established in Taiwan [26], yielding
Cronbach a values ranging from .81 to .93 [27]. In this study, we
used the Chinese version of the CBCL for 6e18-year-olds as the
concurrent validity of the BAC to evaluate behavioral performance
of school-aged children. The parents of the children completed the
check list.
Data analysis
The content validity, construct validity, internal consistency,
inter-rater reliability and concurrent validity of the BAC were
assessed. First, content validity was assessed by using an expert
panel to examine the CVI [23]. Item analysis of the corrected item-
total correlation was performed for item selection. Based on the
concept of self-regulation of child behaviors, CFA of Chi-square test,
goodness of ﬁt index (GFI), root mean residual (RMR), root mean
square error of approximation (RMSEA) and comparative ﬁt index
(CFI) were performed to inspect the construct validity of the BAC.
Pearson correlation was used to test the association between BAC
and CBCL for assessing concurrent validity. Sensitivity and speci-
ﬁcity were examined using the receiver operator characteristic
curve. Cronbach a was used to estimate the internal consistency.Interrater reliability was assessed by using the joint-probability of
agreement and the ICC between parents and teachers for each item
included in the three subscales.Ethical considerations
This study was approved by the institutional review board
(CSMUH, no. CS11213). Informed consent was obtained from all the
students' parents and the teachers. The participants were informed
that participation in the study would not cause harm or discomfort
and that they would receive no direct beneﬁt from their partici-
pation. To ensure data conﬁdentiality, all data were encoded, only
used for the current study, and not disclosed to other parties.Results
Participants
Of the 248 third grade and fourth grade students, 121 were boys
and 127 were girls, with an average age of 9.85 years. The charac-
teristics of their parents are listed in Table 1. Of the 248 parents, 201
were mothers with an average age of 38.77 years, and 47 were
fathers with an average age of 42.27 years. The education levels of
most parents were senior high school (46.5%, 31.9%) or college
education (42.9%, 46.8%). Most parents were married (88.1%).Item analysis
A corrected item-total correlation greater than .30 was set for
item selection [28]. Table 2 shows the correlation coefﬁcients of the
17 items. All the correlation coefﬁcients were greater than .30 and
were included in the subsequent tests.
Table 2 Item Analysis and Reliability for Percent Agreement for BAC.
Item description Correlationa Percent
agreementb
1. Daydreaming .55 44.9
2. Inability to concentrate, even without external
interference
.71 55.3
3. Inability to listen to others .68 66.0
4. Inability to follow instructions to complete
tasks
.64 62.1
5. Dislike activities that requires thinking .61 55.1
6. Prone to injuries & accidents .35 65.2
7. Stubborn, depressed, & irritable .52 59.2
8. Easily frustrated .61 50.6
9. Unpredictable mood swings .65 65.1
10. Emotionally apathetic or lack motivation to
learn
.61 74.2
11. Restless & hyperactive .56 51.2
12. Frequently interrupt when others speak .62 57.0
13. Frequently interrupt (e.g., while playing, doing
homework, or studying in class)
.65 70.3
14. Impatient & struggles to take turns .64 74.9
15. Difﬁculty getting along with other children .54 74.6
16. Inability to complete deﬁned tasks .37 31.4
17. Frequently involved in confrontations (e.g.,
quarrels & ﬁghts)
.67 72.2
Note. BAC¼ Behavior Assessment for Children.
a Corrected item-total correlation.
b Joint-probability of agreement between parents and teachers.
Table 3 Fit Statistics of Conﬁrmatory Factor Analysis in Initial and Modiﬁed Models.
Suggested criteria
Model
c2 (df)
(p > .05)
GFI
(> .90)
RMR
(< .05)
RMSEA
(< .08)
CFI
(> .90)
Initial model 259.95 (118)
(p < .001)
.89 .03 .07 .92
Modiﬁed model 227.12 (115)
(p < .001)
.90 .03 .06 .94
Note. CFI ¼ comparative ﬁt index; GFI ¼ goodness of ﬁt index; RMR ¼ root mean
square of residual; RMSEA ¼ root mean square error of approximation.
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CFA was used to test whether the data ﬁt the hypothesized
measurement model. Indices of c2, GFI, RMR, RMSEA, and CFI were
used to determine the adequacy of the ﬁt. These indices for the
initial model were not perfectly ﬁtted (Table 3), and the modiﬁca-
tion indices suggested that correlated errors occurred in six items
(items 3, 4, 9, 14, 15, 17). Item 3 (“inability to listen to others”) can
cause students to be unaware of instructions, resulting in Item 4,
the “inability to follow instructions to complete tasks”. Item 9
(“unpredictable mood swings”) can cause students to be “impatient
and struggle to take turns” (Item 14). “Difﬁculty in getting along
with other children” (Item 15) was associated with being
“frequently involved in confrontations” (Item 17). After making
these speciﬁed modiﬁcations, the c2 was 227.12 (p < .001). The
additional indices indicated the model exhibited a good ﬁt
(Table 3). Because the c2 statistic is highly sensitive to sample size
andmay overstate the lack of ﬁt of a model [28], the ﬁt of the model
should be interpreted on the criteria of other indices, such as
GFI > .90, RMR < .05, RMSEA < .08, and CFI > .90 [28]. Therefore,
this modiﬁedmodel demonstrated a good ﬁt and served as our ﬁnal
measurement model (Figure 2).
Concurrent validity
The CBCL served as the criterion for evaluating the concurrent
validity of the BAC. The BAC was highly associated with the CBCL
regarding the relevant subscales (Table 4) of attention problems
(r ¼ .77; p < .001), self-control (CBCL aggressive behavior dimen-
sion; r ¼ .78; p < .001), and emotion (CBCL anxiety or depression
dimension; r ¼ .59; p < .001), indicating the adequate concurrent
validity of the BAC.
Sensitivity and speciﬁcity
A total score of 39 or more in the CBCL indicates that the child's
behavioral problems are falling in the borderline range [26]. The
BAC was designed as a screening instrument. We divided partici-
pants into good and bad behavior groups based on the CBCL scoreand examined the criterion of BAC to refer the child for diagnosis by
using the receiver operator characteristic curve. The area under the
curve was .92 and the best cutoff score that maximizes was 6.5.
Using the cutoff score of 6.5, sensitivity was calculated at .86 and
speciﬁcity at .83. The sensitivity and speciﬁcity analysis suggest
that the BAC was an outstanding discrimination instrument for
children's behavioral problems in the community setting.
Internal consistency
Cronbach a was used to estimate the internal consistency.
Cronbach a for the three subscales of attention, emotion and self-
control were .82, .78 and .82, respectively. Removal of one or
more weakly correlated items did not signiﬁcantly improve the a
value. Therefore, the BAC exhibits adequate internal consistency.
Inter-rater reliability
The inter-rater reliability was calculated using the joint-
probability of agreement of each item between parents and
teachers. The joint-probability of agreement ranged from 31.4% to
92.2% (Table 2). Only the joint-probability of agreement for Item 1
(“daydreaming”) and Item 16 (“inability to complete deﬁned
tasks”) was lower than 50.0%. The ICCs between parents and
teachers ranged from .31 to .44 (Table 5). These results indicated
adequate inter-rater reliability.
Discussion
Based on the results, the BAC is a reliable and valid measure of
child behaviors with acceptable content validity, construct validity,
concurrent validity, internal consistency, and inter-rater reliability.
Among the ﬁve ﬁt indices in the CFA model, only the c2 exhibited
inadequate ﬁt to the data because the c2 is suited for studies with a
sample size from 100 to 200 cases [28]. A sample size greater than
200, as used in this study, may result in the use of excessively strong
statistical power to reject null hypotheses, in which the c2 over-
states the lack of ﬁt of a model [28]. To minimize the impact of
sample size on the model c2, J€oreskog and S€orbom [29] suggested
an alternative index, the relative or normed chi-square (c2/df), to
assess model ﬁt. An acceptable ratio of c2/df ranging from 1.0 to 3.0
was considered an indication of good ﬁt [28,29]. A c2/df of 1.975 for
this study indicates good model ﬁt. Furthermore, the indices were
chosen instead of other indices, as they have been found to be the
most insensitive to sample size, model misspeciﬁcation and
parameter estimates (e.g., RMR, RMSEA, and CFI) [30]. These indices
demonstrated that the proposed model ﬁts the data in this study.
Therefore, the BAC possesses acceptable construct validity.
The ICCs between parents and teachers were moderately
correlated (.31e.44). The performance of the BAC is similar to other
child behavior scales, such as the CBCL (ICC ¼ .27e.47) [31], and the
Rutter Child Behavior Parent Checklist (ICC ¼ .34) [32]. However,
only 15 teachers rated the 248 students, which would affect the
statistical analyses in this study.
Figure 2. Conﬁrmatory factor analysis model path diagram with standardized values.
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items scored less than 50.0%, which were Item 1 (“daydreaming”)
(44.9%) and Item 16 (“inability to complete deﬁned tasks”) (31.4%).
The teachers indicated a higher prevalence of “daydreaming” than
the parents did in this study. Teachers typically interact with stu-
dents during class time and ask students to listen to them. There-
fore, teachers may observe a higher incidence of daydreaming
compared with that observed by parents. Conversely, the parents
observed a higher rate of “inability to complete tasks set out” thanTable 4 Pearson Correlation Between BAC and Relevant Subscales of CBCL for Con-
current Validity.
Name CBCL
Total
score
Attention
problems
Aggressive
behavior
Anxiety or
depression
BAC .87***
Attention
subscale
.77***
Self-control
subscale
.78***
Emotion
subscale
.59***
Note. BAC¼ Behavior Assessment for Children; CBCL¼ Child Behavior Checklist.
***p  .001.the teachers did. It is possible that students are more likely to obey
the orders of teachers than those of parents.
There are several strengths in this study. First, the BAC was
developed based on the self-regulation concepts of cognitive, af-
fective, and behavioral components. The context of items was
related to the most common behavioral problems in children, and a
few amendments were made according to Taiwanese culture. It
covers a broad range of behavioral problems, and would be
culturally sensitive. Therefore, the BAC is suitable for most children
in Chinese society. Secondly, item-level CVIs ranged from .93 to 1.00
for relevance, clarity, and simplicity of each item. It took 1minute to
complete all items. Thus, the BAC is easy to use for both parents and
health providers. Thirdly, computational errors decrease becauseTable 5 Intraclass Correlation Coefﬁcients (ICC) in BAC.
Name No. of items Total score Score range in this study ICCa
BAC 17 0e34 0e30 .44
Attention subscale 6 0e12 0e11 .31
Emotion subscale 4 0e8 0e8 .36
Self-control subscale 7 0e14 0e13 .37
Note. BAC¼ Behavior Assessment for Children.
a Intra-class correlation coefﬁcient between parents and teachers.
H.-L. Chuang et al. / Asian Nursing Research 10 (2016) 39e4444scoring on computer only takes approximately 1 minute. It would
decrease time consumed in practice and in research.
Study limitations should be noted. First, the BAC is not intended
to screen for mental disorders in children. The items in the BAC
focus on general behavioral problems of children in a school-based
community. Thus, it cannot be used to screen students with severe
mental disorders, such as hallucinations and compulsive behaviors.
However, it may be appropriate for Chinese society because psy-
chiatric patients experience severe stigma at individual (family,
friends) and structural levels (workplace, medical service) in the
Chinese society [33]. Additionally, only third graders and fourth
graders from one city were assessed, which may limit the gener-
alizability of the ﬁndings to all school-aged children. Future studies
should evaluate the effectiveness of the BAC in a wider population,
in order to assess the generalizability of this scale.
Conclusion
The results of the study suggest that the BAC is a reliable and valid
instrument for evaluating behavioral problems of school-aged chil-
dren. The context of items is acceptable toTaiwanese culture, and the
survey takes 1 minute to complete. It is easy to use for both parents
and health providers, andwould be amore efﬁcient tool for assessing
children behavioral problems in practice and in research. However,
more studies to assess the generalizability of this scale in school-aged
children from different grades and multiple cities are needed.
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